1,2,3,6-tetrahydro-1-methyl-4-(methylpyrrol-2-yl)pyridine: studies on the mechanism of action of 1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine.
Two analogs of the nigrostriatal neurotoxin 1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine (MPTP) were examined for their deleterious effects on nigrostriatal neurons. 1,2,3,6-Tetrahydro-1-methyl-4-(methylpyrrol-2-yl)pyridine (TMMP), but not 1-methyl-4-(1-methylpyrrol-2-yl)-4-piperidinol, caused persistent depletion of striatal dopamine and induced histologic evidence of nerve terminal degeneration in mice. These findings differ diametrically from results previously reported for the two analogs. TMMP produced larger dopamine depletions than MPTP when the two drugs were given in equivalent doses. Further experiments demonstrated that TMMP is preferentially oxidized by mouse brain monoamine oxidase B to a water-soluble compound, most likely the pyridinium ion species. Prior treatment of mice with either the monoamine oxidase inhibitor pargyline or the dopamine reuptake inhibitor bupropion blocked the ability of TMMP to deplete striatal dopamine. Thus, the pharmacologic profile of TMMP closely resembles that of MPTP. That TMMP and MPTP induce dopamine depletions by a similar mechanism tends to support the proposed neurochemical sequence of events thought to lead to the expression of MPTP-induced neurotoxicity. The authors' observations provide further evidence that MPTP is not unique in its capability to damage nigrostriatal neurons.